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Abstract— An UWB communication employs tremendously narrow carrier less RF pulses and stimulates the research activities in various 
designs of UWB antennas. A compact UWB rectangular monopole antenna with C-slot for rejecting unwanted band and having radiation pattern 
which consistently omnidirectional for all range of UWB frequency band is presented. The C-shape slot can be easily used to adjust the frequency 
rejection of antenna. Both numerical and experimental results show that the proposed antenna has consistent radiation pattern from 3.2 to 5 
GHz. 
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I. INTRODUCTION 
Recently, there are many significant developments of Ultra 
Wide Band (UWB) technologies. UWB communications is 
fundamentally different from all other communication 
techniques because it employs tremendously narrow carrier 
less RF pulses (pico second to nanosecond) to communicate 
between transmitters and receivers [1]. According to Federal 
Communication Commission, the frequency band of UWB is 
detemined from 3.1 to 10.6 GHz for commercial application. 
This opportunity stimulates the research activities in various 
designs of UWB antennas.  
Several UWB antennas have been proposed in literature.  
One common way is to use patch antenna with partial ground 
plane as found in [2], [3] and [4]. Nevertheless, the frequency 
range for UWB systems will interference the existing WLAN 
and WiMAX networks which operating in 5.15–5.825 and 
3.3–3.7 GHz, respectively. To solve this problem, many 
approaches have been proposed to avoid interfering signals by 
using open loop resonator as [5] and [6], embedding stub in 
two trapezoid slots on [7], by mean of electromagnetic band 
gap structure [8], cutting slots on patch or radiator area [9], 
embedding stub in radiator patch and slot in feeding line [10], 
integrated band rejected elements in the feed line [11]. 
Furthermore, several antenna are designed by applying 
dielectric resonator antenna (DRA) to overcome the 
interference problems as [12] and [13]. 
The antenna which having consistent radiation pattern for 
all frequency band also a challenge in design UWB antenna 
to avoid undesirable distortions of the radiated and received 
signals. In this paper, we proposed the new design of slot that 
can reject unwanted band and have radiation pattern which 
consistently omnidirectional for all range of UWB frequency 
band . 
II. ANTENNA DESIGN 
The geometry of the proposed UWB printed antenna 
structure is shown in Fig. 1. The antenna consists of a 
rectangular patch with a C-slot and a partial ground plane with 
30×30 mm overall size . The material is using FR4 substrate 
with a dielectric constant of 4.3 and 1.6- mm thickness. The 
tapered patch is excited by a 50 ohm feed line. The antenna 
parameters are shown Fig. 1 where a = 15 mm, b =11 mm, c 
= 7 mm, d =4.5 mm, e = 8.5 mm, f = 12.5 mm, g = 2 mm, h= 
2 mm, i =11.5 mm, k =3 mm, l =1.6 mm. m= 30 mm 
 
 
Fig. 1  UWB Antenna geometry 
III. RESULT AND DISCUSSION 
A. Parametric study 
The parametric study have been done to know the effect of 
some changes in antenna geometry to the performance of the 
antenna. Initially the frequency response and the band 
rejection studied as Fig. 2 and Fig. 3. The s11 of the antenna 
meet the UWB operating frequency range i.e. 3.2 GHz to 
more than 10.6 GHz. Changing of g, shifts the rejection band 
to higher frequency with wider bandwith (Fig. 2). The same 
effect also occurs when varying d but with less frequency 
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shifting than g. Meanwhile changing the d shifts small 
frequency but the bandwidth remain constant. Therefore 
changing on these 3 dimensions will influence the frequency 
tuning of the antenna, in this case g and d for tuning the band 
rejection and d for fine tuning the frequency response. 
Fig. 2 and Fig.3 also indicate that the rejection band is 
below 6 GHz. In order to have higher rejection band then n 
can be varied as Fig. 5.  
The radiation pattern of the antenna for the frequency of 
3.2, 5, 8 and 10 GHz are shown on Fig. 6a to Fig. 6d which 
consist of H-plane (solid line) and E-plane (dash line). The 
radiation patterns for frequency of 3.2 GHz and 5 GHz are 
omnidirectional. Fig. 6a and Fig. 6b show that the H-plane 
forms a circle pattern (omnidirectional) while the E-plane 
forms a bi-directional pattern (doughnut pattern). The UWB 
communication systems require the antenna with 
omnidirectional radiation pattern for all frequencies. At 8 
GHz (Fig. 6c) the radiation pattern reach maximum on 45o and 
-45o.direction which mean that the UWB signals have 
maximum radiation on those directions and have lower 
quality of the signal on other directions.  
 
 
Fig. 2 simulated S11for different g length 
 
Fig. 3 simulated s11for various c length 
 
At 10 GHz the radiation pattern forms bi-directional where 
the maximum radiation are on 90 and 270o meanwhile  the 
minimum radiaton are around the directions of 0o and 180o. 
 
 
B. Measurement 
After completing the simulation then the initial fabrication 
was carried out to validate the results. Fig. 8 shows the 
antenna after the fabrication. Futhermore Fig. 9 displays the 
s11 of the antenna for both simulation and measurement by 
using design at Fig. 1. We can see that there is only small 
discrepancy between fabrication and simulation results for 3 
– 6 GHz. On the other hand, by using FR4 on higher 
frequency application cause some differences between 
measurement and simulation results especially on the 
magnitude of the s11 when the frequency is higher than 6 
GHz. It is due to instability of FR4 substrate for higher 
frequencies. The radiation pattern of the antenna after 
measurement are shown on Fig. 7 where the antenna has good 
omnidirectional pattern at 3.5 and 5 GHz.  
IV. CONCLUSIONS 
A compact UWB antenna with C-slot has been presented. 
Antenna is easy to tune to the desired frequency by varying 
slot dimension. The antenna have consistent omnidirectional 
radiation pattern for all UWB frequency of 3GHz to 10 GHz.  
 
 
 
 
 
 
 
Fig. 4 simulated S11for different d length 
 
 
Fig. 5 Simulated S11 for different n length 
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Fig. 6 Radiation Pattern for 3.2, 5, 8, 10 GHz  
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Fig. 7 Radiation pattern measurement for 3.2, 5, 8, 10 GHz, solid line = E-
plane and dash line = H-plane. 
 
 
 
Fig. 8 Prorotype of the antenna 
 
 
Fig. 9 The S11 results of antenna for both simulation and 
measuremenr at x=5 
 
 
FUTURE WORK  
After these simulated results and initial fabrication of the 
antenna, further optimization and correction on fabrication 
will be conducted for improving  the return loss on antenna 
measurement. The antenna geometry need to be optimized to 
have more than one band rejection. For future development, 
try to avoid on using FR4 on higher frequencies in order to 
have good accuracy on measurements 
 
 
ACKNOWLEDGMENT 
We would like to thank Politeknik Negeri Padang, 
Ministery of Research, Technology and Higher Education of 
Indonesia, Applied Research Grant, contract No: 
2354/P3M/PNP/2017 for sponsoring this work. 
REFERENCES 
[1] J. Reed, “Introduction to ultra wideband communication systems,” 
Mns.Ifn.Et.Tu-Dresden.De, pp. 1–44, 2005. 
[2] Z. N. Low, J. H. Cheong, and C. L. Law, “Low-cost PCB antenna 
for UWB applications,” IEEE Antennas Wirel. Propag. Lett., vol. 
4, no. 1, pp. 237–239, 2005. 
[3] S. H. Choi, J. K. Park, S. K. Kim, and J. Y. Park, “A New Ultra-
Wideband Antenna for UWB Applications,” Microw. Opt. 
Technol. Lett., vol. 40, no. 5, pp. 399–401, 2004. 
[4] E. Journal and K. Lumpur, “A Compact Microstrip Antenna for 
Ultra Wideband Applications A Compact Microstrip Antenna for 
Ultra Wideband Applications,” no. December, 2011. 
[5] J. R. Kelly, P. S. Hall, P. Gardner, K. L. Wong, and P. Antennas, 
“Open-Loop Resonator,” Design, vol. 59, no. 8, pp. 3045–3048, 
2011. 
[6] M. O. Resonator et al., “Compact UWB Antenna With Tunable 
Band-Notched Characteristic Based on,” vol. 11, pp. 1584–1587, 
2012. 
[7] J. Wang, Y. Yin, X. Liu, and T. Wang, “Trapezoid UWB antenna 
with dual band- notched characteristics for WiMAX / WLAN 
bands,” vol. 49, no. 11, pp. 7–8, 2013. 
[8] M. Yazdi and N. Komjani, “Design of a Band-Notched UWB 
Monopole Antenna by Means of an EBG Structure,” vol. 10, pp. 
170–173, 2011. 
[9] J. Li, Q. Chu, Z. Li, and X. Xia, “Compact Dual Band-Notched 
UWB MIMO Antenna With High Isolation,” vol. 61, no. 9, pp. 
4759–4766, 2013. 
[10] M. Abdollahvand, G. Dadashzadeh, and D. Mostafa, “Compact 
  -30.345
  -20.69
  -11.035
  -1.38
60
120
30
150
0
180
30
150
60
120
90 90
8 GHz
  -29.6125
  -19.225
  -8.8375
  1.55
60
120
30
150
0
180
30
150
60
120
90 90
10 GHz
3 4 5 6 7 8 9 10 11 12
-30
-25
-20
-15
-10
-5
0
 
 
measurement
simulation
International Conference of Applied Science on Engineering, Business, Linguistics    ISSN : 2598-2532  
and Information Technology (ICo-ASCNITech) 
Politeknik Negeri Padang and Politeknik Ibrahim Sultan, 13-15 October 2017 
 
180 
 
Dual Band-Notched Printed Monopole Antenna for UWB 
Application,” vol. 9, pp. 1148–1151, 2010. 
[11] F. Zhu et al., “Multiple Band-Notched UWB Antenna With Band-
Rejected Elements Integrated in the Feed Line,” vol. 61, no. 8, pp. 
3952–3960, 2013. 
[12] K. S. Ryu and A. A. Kishk, “UWB dielectric resonator antenna 
having consistent omnidirectional pattern and low cross-
polarization characteristics,” IEEE Trans. Antennas Propag., vol. 
59, no. 4, pp. 1403–1408, 2011. 
[13] M. Abedian, S. K. A. Rahim, S. Danesh, S. Hakimi, L. Y. Cheong, 
and M. H. Jamaluddin, “Novel Design of Compact UWB Dielectric 
Resonator Antenna With Dual-Band-Rejection Characteristics for 
WiMAX / WLAN Bands,” vol. 14, pp. 245–248, 2015. 
 
